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(54) CONTACT DEVICE FOR TESTING LIGHTING OF LIQUID CRYSTAL PANEL 

(57)Abstract: 

PURPOSE: To make it possible tb surely carry out a lighting test of 
even liquid crystal panels formed withelectrodes at extremely fine 
pitch intervals. 

CONSTITUTION: A contact section into which the liquid crystal 
panel 10 is carried is liftably provided with a contact unit 40 and its 
supporting frame 41 is provided with a provide holder 53 and a 
contact press 54. A probe unit 60 is mounted in the probe holder 
53. The probe unit 60 is composed of a PCB 61 and TABs 62 and 
flexible surface probes 63. These probes 63 are formed with leads 
and are stuck to the TABs 62. The inner leads 64 of the TABs 62 
are electrically connected to the respective leads of the probes 63. 
Contacts are mounted on the other side of the respective leads. 
Elastic pad parts are mounted at the contact press 54. The 
contacts of the probes 63 are pressed to the electrodes of the 
liquid crystal panel 10 by these contacts and are thus electrically 
connected thereto. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Equipment for making each of that electrode energize to a liquid crystal panel which comes to 
enclose liquid crystal between transparence substrates of a pair, and performing a lighting trial to it 
characterized by providing the following The circuit board equipped with an electrode for connecting with 
each electrode of said liquid crystal panel A flexible field probe which a lead pattern was formed in a 
substrate of the shape of a film which has flexibility, was fixed so that the 1 side of this lead might connect 
with an electrode of this circuit board, and prepared a contact which attaches and detaches to each 
electrode of said liquid crystal panel in the side else 

[Claim 2] Said circuit board is contact equipment for a lighting trial of a liquid crystal panel according to 
claim 1 characterized by being a thing containing TAB. 

[Claim 3] It is contact equipment for a lighting trial of a liquid crystal panel according to claim 2 which two 
or more sheets of said TAB are put in order, it is prepared, and is characterized by constituting said 
flexible field probe from two or more sheets connected for every TAB, respectively. 

[Claim 4] Contact equipment for a lighting trial of a liquid crystal panel given in either claim 1 characterized 
by forming a contact in the condition of projecting from the surface at said flexible side probe thru/or claim 
3 term. 

[Claim 5] Said contact is contact equipment for a lighting trial of a liquid crystal panel given in either claim 
1 characterized by considering as a configuration prepared two or more [ which were prepared in a flexible 
side probe / per each lead ] thru/or claim 3 term. 

[Claim 6] Said flexible field probe is contact equipment for a lighting trial of a liquid crystal panel given in 
either claim 1 characterized by having changed only predetermined length including that contact into the 
condition of making it projecting outside, and considering as a configuration which a probe holder is 
equipped [ configuration ] by predetermined number of sheets, and makes a contact attach and detach to 
an electrode of said liquid crystal panel with this probe holder thru/or claim 3 term. 

[Claim 7] Contact equipment for a lighting trial of a liquid crystal panel according to claim 6 characterized 
by considering as a configuration equipped with a press means for pressing a flexible side probe which 
projects from said probe holder to said liquid crystal panel. 

[Claim 8] Contact equipment for a lighting trial of a liquid crystal panel according to claim 7 characterized 
by considering as a configuration which equips the contact section to said flexible field probe of said press 
means with an elastic member. 

[Claim 9] Said press means is contact equipment for a lighting trial of a liquid crystal panel according to 
claim 7 characterized by having prepared two or more press members energized in the direction which 
projects from this rise-and-fall block with an energization means in a rise-and-fall block, and considering 
as a configuration which pressurizes individually a flexible side probe of two or more sheets with which said 
probe holder is equipped by each [ these ] press member. 

[Claim 10] It is contact equipment for a lighting trial of a liquid crystal panel according to claim 9 which 
equips with an elastic body sheet so that it may turn around the lower part of each press member to said 
rise-and-fall block, and is characterized by constituting each press member so that it may push through 
this elastic body sheet to said flexible side probe. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the contact equipment used in 
order to perform the lighting trial of the liquid crystal panel which constitutes a liquid crystal display. 
[0002] 

[Description of the Prior Art] TAB (Tape Automated Bonding) which included the driver IC in the liquid 
crystal panel is carried, PCB (Print Circuit Board) is connected to this TAB through direct or a flexible 
substrate, and a liquid crystal display is considered as the configuration which equips with the back light 
section further. And although the lighting trial which makes the whole surface of a liquid crystal panel turn 
on is performed in the phase before including members, such as TAB, in a liquid crystal panel, in performing 
this lighting trial, it is necessary to connect the member equivalent to TAB and PCB thru/or them to a 
liquid crystal panel. 

[0003] Although a liquid crystal panel consists of two transparence substrates which enclosed liquid crystal 
in between Many electrodes are prepared in one substrate 1 thru/or two or more sides in the perimeter, 
and the electrode of these large number makes a predetermined number of electrodes a group. Per 
electrode of each group, one TAB is connected at a time, and if it hits performing a lighting trial, between 
all the electrodes of each group in these liquid crystal panels and all the electrodes of TAB must be 
connected certainly. Although the contact section for connecting with the electrode of a liquid crystal 
panel must be prepared in TAB used as an object for a lighting trial, in the conventional technology, what 
was constituted so that TAB might be connected with this contact pin block through an interface board is 
used using the contact pin block which prepared the contact pin in the member of the letter of a block 
possible [ frequent appearance ]. And the contact pin of the same number as the number of the electrodes 
of a liquid crystal panel is prepared, and in order to enable it to connect with an electrode electrically 
certainly, he is trying to energize with energization means, such as a spring, in the direction which projects 
from a contact pin block, and to connect with it to a liquid crystal panel, at these contact pin, as a contact 
pin is pushed against this contact pin block. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if it is when displaying a color image on a liquid 
crystal display, the number of the contact pins which the electrode of TAB connected to a liquid crystal 
panel and this tends to be formed into a fine pitch, for this reason are prepared in a contact pin block 
increases extremely. If , in order to give a certain amount of reinforcement to a contact pin from 
viewpoints, such as endurance, therefore to be seldom able to narrow-diameter-ize, but to close moreover 
more positive connection Even if it devises in an array, such as arranging alternately even if, from the 
energization force being made to act on a contact pin etc. There is a limit in the number of the contact 
pins prepared in a contact pin block. Like liquid crystal panels, such as a color liquid crystal display 
Constituting a contact pin block which is adapted for that by which many electrodes are prepared in the 
very minute gap had the trouble of being very difficult. 

[0005] In the place which this invention is made in view of the above point, and is made into the purpose, 
an electrode also has the liquid crystal panel formed in the very detailed pitch gap in enabling it to, ensure a 
lighting trial. 



■ [0006] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, this invention to a liquid 
crystal panel which comes to enclose liquid crystal between transparence substrates of a pair The circuit 
board which is equipment for making each of that electrode energize and performing a lighting trial, and was 
equipped with an electrode for connecting with each electrode of said liquid crystal panel, A lead pattern is 
formed in a substrate of the shape of a film which has flexibility, it is fixed so that the 1 side of this lead 
may connect with an electrode of this circuit board, and it is characterized [ that ] by constituted thing 
equipped with a flexible field probe which prepared a contact which attaches and detaches to each 
electrode of said liquid crystal panel in the side else. 
[0007] 

[Embodiment of the Invention] The circuit board is used in order to perform the lighting trial of a liquid 
crystal panel. In a liquid crystal display, a driver IC is included in a liquid crystal panel,,and TAB which 
prepared the predetermined circuit pattern is carried in it, and PCB is connected to it through direct or a 
flexible substrate at this TAB. Therefore, unitization of the circuit board which consists of this TAB, a 
flexible substrate, and a PCB can be carried out, and a lighting trial can be performed by connecting TAB 
with a liquid crystal panel. However, electric contact is not obtained though it contacts TAB to a direct 
liquid crystal panel, since TAB is carried in a liquid crystal panel through ACF (Anisotropic Conductive Film). 
Moreover, although TAB is carried in a liquid crystal panel by thermocompression bonding, a big difference 
is in coefficient of thermal expansion with TAB and a liquid crystal panel. Therefore, since the pitch gap of 
the electrode of TAB foresees this thermal expansion and it is designed, the gap only for thermal expansion 
is between the pitch gaps of the electrode of TAB and the pitch gaps of the electrode of a liquid crystal 
panel in the phase in front of thermocompression bonding. 

[0008] A flexible field probe is connected to TAB and this flexible side probe is made to contact a liquid 
crystal panel from the above thing. A flexible field probe is formed by forming the contact certainly 
connected with each electrode of this liquid crystal panel electrically, and the lead which is similar to this 
contact in the film substrate which consists of a resin film with flexibility etc., when a liquid crystal panel is 
made to contact. 

[0009] Connection between TAB and a flexible field probe can be made by carrying out thermocompression 
bonding through ACF used in case TAB is carried in a liquid crystal panel. The pitch gap of the contact in a 
flexible side probe is made in agreement with the pitch gap of a liquid crystal panel. On the other hand, the 
pitch gap of the lead connected to the electrode of TAB is doubled with the pitch gap of the electrode of 
TAB. Here, there is no possibility that the pitch gap of a lead and the pitch gap of an electrode may shift 
the substrate of a flexible side probe and the substrate of TAB with the same quality of the material at the 
time of thermocompression bonding since the thing, then coefficient of thermal expansion of the same 
thickness are the same. Usually, although two or more TAB is carried each side of a liquid crystal panel, a 
flexible side probe can also be formed by one sheet. However, since there is a possibility that a gap of a 
delicate pitch may arise by a lead and the number of contacts becoming huge, and an error accumulating 
etc. when a flexible field probe is formed by one sheet, as for a flexible field probe, it is desirable to divide 
into the same number as the number of TAB. 

[0010] Since the contact equipment for a lighting trial consists of the circuit boards and the flexible field 
probes which contain TAB in this way, it can establish a contact at intervals of a very minute pitch. And 
since a flexible side probe is formed from a film substrate with flexibility, when it is made to contact a liquid 
crystal panel, this liquid crystal panel can be made to imitate and a contact is certainly connected to the 
electrode and the electric target of a liquid crystal panel. And if the whole surface of a liquid crystal panel 
lights up as a result of this lighting trial, it can be eliminated as a defective, when it is made to shift to the 
following production process as an excellent article and some or all of a liquid crystal panel does not light 
up. Consequently, useless generating that a defective is sent into the following production process can be 
prevented. 

[0011] In case the lighting trial of a liquid crystal panel is actually performed using this contact equipment, 
the device in which between the flexible side probes and liquid crystal panels which constitute contact 



equipment is made to attach and detach is needed. In performing a lighting trial, the method which holds 
contact equipment fixed and attaches and detaches a liquid crystal panel to this contact equipment is also 
considered, but it is rational to carry out positioning immobilization of the liquid crystal panel, and to make 
contact equipment attach and detach to a liquid crystal panel. A liquid crystal panel is made for that to 
attach and detach by forming the probe holder as a means to hold contact equipment, and making the 
displacement of this probe holder carry out in the vertical direction at least by the driving means. Of 
course, in order to make the contact by the side of contact equipment correctly in agreement with the 
electrode of a liquid crystal panel, mutual alignment is required at the time of contact, but if an image- 
processing means etc. is used, alignment can be performed certainly. 

[0012] When the flexible field probe which constitutes contact equipment is made to contact a liquid 
crystal panel, in order to ensure electric connection between a contact and an electrode, it is desirable to 
make welding pressure act on a flexible field probe. In order to make this welding pressure act, a press 
means is used, but in order to make physical relationship with a probe holder regularity, a press means is 
formed in a probe holder. Although it can be formed by the one rod-like member here since what is 
necessary is just to arrange a press means in the shape of a straight line About one side, since TAB of two 
or more sheets is carried in a liquid crystal panel, as contact equipment When using what was divided into 
the flexible field probe of the number according to the number of TAB, it is also possible to divide a press 
means into plurality and to pressurize a flexible field probe by each press member. And it considers as the 
configuration made to contact elastically by making the energization means which consists of a spring, an 
elastic member of rubber and others, etc. act on each [ these ] press member. The situations, like by this, 
even if some deformation of a press means etc. occurs further, can prevent dispersion in the thickness of 
a liquid crystal panel, deformation of the table for positioning on which it is equipped with a liquid crystal 
panel, and that an error accumulates, and some of contacts and electrodes become a faulty connection do 
not arise. 

[0013] In order to make uniform welding pressure act on a flexible side probe, it is desirable to use elastic 
members, such as rubber. In order that it may make welding pressure each ** act on two or more flexible 
field probes, when using two or more independent press members, it can prepare the elastic member of the 
shape of a film of one sheet in the member holding this press member, and although this elastic member is 
good also as a configuration which fixes to the contact side to the flexible field probe of a press means, it 
can also attach it so that each press member may rotate this elastic member caudad. # 
[0014] 

[Example] Hereafter, the example of this invention is explained to details based on a drawing. First, the 
whole lighting testing-device configuration of a liquid crystal panel is shown in drawing 1 . All over drawing, 
, 1 is a main part of equipment and equips this main part 1 of equipment with the loading section 2 and the 
contact section 3 of a liquid crystal panel 10. 

[0015] Here, as the liquid crystal panel 10 was shown in drawing 2 , it has the transparence member top 
substrate 11 which consists of glass etc., respectively, and the bottom substrate 12, and liquid crystal is 
enclosed between the top [ this ] substrate 1 1 and the bottom substrate 12. The bottom substrate 12 is 
the thing of bigger size than the top substrate 1 1, and the electrode 13 is formed in the three-side section 
at intervals of the predetermined pitch, respectively. In addition, there are some which some which 
prepared the electrode are in a four-side portion, and the electrode was further prepared in the bottom 
substrate 12 at the two-side portion, and prepared the electrode in one side of the inferior surface of 
tongue of the top substrate 1 1 according to the class of liquid crystal panel etc. an electrode 13 makes a 
predetermined number a group and carries out two or more groups formation, respectively — having — 
**** — each — TAB 14 is attached in the part of electrode group 13G. While TAB 14 carries a driver IC 15 
in the substrate of the shape of a flexible film as everyone knows, the inner lead 16 and the outer lead 17 
are formed. It does not connect with the electrode 13 of a liquid crystal panel 10, and an inner lead 16 is 
connected to PCB which an outer lead 17 does not illustrate. It is the phase before TAB14 is carried in a 
liquid crystal panel 10 that a lighting trial is performed by the lighting testing device. 
[0016] The liquid crystal panel positioning unit 20 which carries out both-way migration between the 



Joading section 2 and the contact section 3 is formed in the main part 1 of equipment. This liquid crystal 
panel positioning unit 20 has the base 22 which carries out both-way migration between the loading section 
2 and the contact section 3 with the ball-thread delivery means 21 , and the Y-axis table 23 which can be 
justified in that migration direction and the direction which intersects perpendicularly is installed in this 
base 22 so that clearly also from drawing 3 and drawing 4 . This Y-axis table 23 is also driven with the ball- 
thread delivery means 24. Here, with the ball-thread delivery means 21 , in the contact section 3, it can 
carry out minute migration of the base 22, and it not only carries out both-way migration between the 
loading section 2 and the contact section 3, but can perform the positioning. That is, this base 22 functions 
also as an X-axis table which adjusts the location of a liquid crystal panel 10 to X shaft orientations. 
Furthermore, the theta table 25 is formed on the Y-axis table 23. It has fitted into cylinder supporter 23a 
set up on the Y-axis table 23 pivotable, and the ball-thread delivery means 26 is formed in the Y-axis table 
23, and this theta table 25 is formed in screw-thread shaft 26a of this ball-thread delivery means 26 so 
that the slide piece 27 may move along with a guide 28. The slide piece 27 is in contact with the actuation 
board 29 formed in the theta table 25, and this actuation board 29 is energized in the direction which 
contacts the slide piece 27 according to an operation of a spring 30. 

[0017] 31 is a panel holder holding a liquid crystal panel 10, and this panel holder 31 is installed on the 
theta table 25. The bore 32 equipped with a liquid crystal panel 10 is formed in the upper surface of this 
panel holder 31, and it is held at the condition that level difference 32a was made and this bore 32 dropped 
the periphery edge of a liquid crystal panel 10 into this level difference 32a. Moreover, the opening 33 is 
formed in the 1 side of the standing wall section of the panel holder 31, and the back light unit 34 comes to 
attend the inferior surface of tongue of a liquid crystal panel 10 through this opening 33 at the time of a 
lighting trial. The back light unit 34 is arranged at the back side of the main part 1 of equipment in the 
contact section 3, and carries out both-way displacement between the evacuation location estranged from 
the panel holder 31 by driving means, such as a cylinder, and the actuated position which faces in the panel 
holder 31 . 

[0018] The contact unit 40 is formed in the contact section 3. The contact unit 40 has the support frame 
41, and this support frame 41 is connected at the. tip of the rise-and-fall shaft 44 inserted in four slide 
guides 43 set up to the pedestal 42. It is equipped with the pinching member 45 in the vertical direction 
possible [justification ] at the lower limit section of each rise-and-fall shaft 44, and the roller 47 which 
protruded on the location as for which the rotating disk 46 carried out eccentricity is engaging with this 
pinching member 45. The both ends of the axis of rotation 48 are equipped with two rollers 47 which adjoin 
each other, therefore the two axes of rotation 48 are established. And although the rotation drive of these 
two axes of rotation 48 is carried out at coincidence for this reason, the gear 49 is attached in the one axis 
of rotation 48, and this gear 49 meshes with the drive gear 51 attached in output-shaft 50a of a motor 50. 
Moreover, transfer of turning effort is performed through a timing belt 52 between the axis of rotation 48 
which formed this gear 49, and the axis of rotation 48 of another side. By constituting as mentioned above, 
four rise-and-fall shafts 44 connected with the support frame 41 go up and down along with a slide guide 
43 to coincidence. 

[0019] The contact press 54 as the probe holder 53 and a press means is formed in the support frame 41. 
And this probe holder 53 is equipped with the probe unit 60. 

[0020] As the probe unit 60 was shown in drawing 5 thru/or drawing 7 , as the circuit board, it consists of 
PGB61 and TAB62, and a flexible side probe 63, the flexible substrate 64 is infixed between PCB61 and 
TAB62, and PCB61 is drawn by the exterior of the probe holder 53 with this flexible substrate 64. The 
same thing as the components which constitute a liquid crystal display can be used for PCB61 and TAB62, 
and the flexible substrate 64, inner lead 65a and outer lead 65b are formed, TAB62 comes to prepare a 
driver IC 66, and outer lead 65b is connected to PCB61. Inner lead 65a is connected to a liquid crystal 
panel 10 through the flexible side probe 63 rather than attaches and detaches to the direct liquid crystal 
panel 10. 

[0021] The flexible field probe 63 has substrate 63a of the shape of a film which consists of flexible 
polyimide etc. to this substrate 63a The pattern of the lead 67 which consists of copper foil of the number 



-of inner lead 65a and the same number in TAB62 etc. is formed, and that end side is stuck on TAB62 
through ACF68. By this ACF68 Inner lead 65a of TAB62 is electrically connected with each lead 67 of the 
flexible side probe 63. Moreover, the contact [ two or more (it sets on a drawing and they are two pieces) ] 
69 is attached in the other end side of each lead 67 of the flexible side probe 63 one piece or if needed 
about each. The lead 67 of the flexible field probe 63 can form this contact 69 in the field of the opposite 
side by the so-called bump who gold-plated at the conductive member which projects in a semi-sphere 
side configuration mostly, for example, the core of nickel, with the field in which the lead 67 was formed 
through the through hole established in the part by which the laminating is carried out. 
[0022] Moreover, as shown in drawing 8 , the paste which made the surface of lead 67' established in 
substrate 63a' distribute an electric conduction particle as flexible side probe 63' can be applied, and 
nothing and this electric conduction particle can also be made into contact 69' so that this electric 
conduction particle may be exposed outside. It ** and this contact 69' can be formed like the method 
which sticks TAB on a liquid crystal panel through ACF. However, in flexible side probe 63', it does not hold 
in the condition of having laid on top of the other party's member, and the part has exposed outside the 
electric conduction particle which constitutes contact 69', and since the amount of this outcrop attaches 
and detaches to a liquid crystal panel, after contact 69' is formed, it needs to stiffen the paste which 
distributed the electric conduction particle which constitutes this contact 69'. 

[0023] It **, and in the phase before thermocompression bonding of TAB62 and the liquid crystal panel 10 
is carried out, the pitch gap of inner lead 65a of TAB62 and the pitch gap of the electrode 13 formed in the 
bottom substrate 12 in a liquid crystal panel 10 are not the same, and it is shifted delicately. The lead 67 
formed in the flexible field probe 63 or 63' (it calls it the field probe 63 hereafter in naming these 
generically) is not linear, therefore, the thing of the configuration of drawing 7 — be — the thing of the 
configuration of drawing 8 — be — In the side stuck on TAB62, when it sticks on this TAB62 through 
ACF68 In the side in which the pitch gap certainly connected with inner lead 65a by the side of TAB62, 
nothing, and a contact 69 are formed, it considers as the pitch gap corresponding to the pitch gap of the 
electrode 13 of a liquid crystal panel 10. That is, it is for amending the pitch gap between inner lead 65a of 
TAB62 and the electrodes 13 of a liquid crystal panel 10 which have a gap delicately first as a function of 
the field probe 63. Although amendment of this pitch gap may be performed continuously, since the amount 
of gaps is very minute, it is also possible to carry out minute amount amendment of the pitch gap two or 
more [ every ]. 

[0024] Moreover, as another function of the field probe 63, in case a lighting trial is performed, it is for 
making it connect with the electrode 13 of a liquid crystal panel 10 electrically certainly. A contact 69 is 
formed in the field probe 63 for making it connect with an electrode 13 certainly, when it pushes this field 
probe 63 from the bottom substrate 12 of a liquid crystal panel 10. Therefore, as for a contact 69, the 
configuration bulges in the semi-sphere side configuration mostly. And it is not one per lead 67 of one, and 
more positive connection will be attained if more than one are prepared. In addition, although the number of 
the contacts 69 prepared in each lead 67 is restricted to the length of the overlapping part of the 
electrode 13 and the lead 67 at the time of contact, if it takes into consideration making it not cause poor 
contact substantially in consideration of the manufacturing cost of the field probe 63 etc. further, about - 
two contacts 69 are established about each lead 67, and although the contact 69 which adjoins each other 
can shift a location and prepares it, it is the most desirable. 

[0025] As the probe holder 53 holds the probe unit 60 which has the above configuration removable and 
showed it to drawing 2 , to the bottom substrate 12 of a liquid crystal panel 10 If it is in some by which two 
or more electrode group 1 3G are formed in the three-side section The probe holder 53 is formed in the 
condition of having become independent each side corresponding to it of the support frame 41, 
respectively, and each [ these ] probe holder 53 is equipped with TAB62 and the field probe 63 of a number 
of each side at PCB61 of one sheet, and each [ these ] PCB61, respectively. [ of electrode group 13G ] In 
addition, when electrode group 13G are formed in four sides, the probe holder 53 is also formed in four 
sides. Moreover, when the electrode group is prepared also in the inferior surface of tongue of the top 
substrate 11, the condition of having been reversed is equipped with the probe holder 53 and the contact 



-press 54. 

[0026] As shown in drawing 9 , from the upper and lower sides, each probe holder 53 held it, as the pars 
intermedia of the field probe 63 was pinched, and has projected the part in which the contact 69 is formed 
from the probe holder 53 to the method of outside. Here, to the support frame 41, each probe holder 53 
has become minutely movable in the direction of a list of the lead 67 in the field probe 63, and location fine 
tuning of the probe holder 53 of it is attained by this. It is what was performed by operating a feed screw 
with the manual tongue 55 as this location fine-tuning device, and used the cam mechanism also except 
this, and hand control or motor operation can adjust. 

[0027] Moreover, the contact press 54 is formed so that it may extend ahead from the probe holder 53, the 
point is curved caudad and the lower limit section is equipped with elastic pad section 54a which consists 
of elastic bodies, such as silicone rubber This elastic pad section 54a is in contact with the field probe 63 
which projects from the probe holder 53. **(ing), the contact part of the field probe 63 by this elastic pad 
54a includes the contact 69 of the field probe 63 at least. 

[0028] in order that [ furthermore, ] 70 may detect the location of each probe holder 53 correctly in 
drawing 1 — XY shaft — displacement — in accordance with the means 71, a movable television camera 
and 72 are the television cameras for location detection of a liquid crystal panel 10, and a television 
camera 72 keeps a gap, respectively and is prepared two sets. Moreover, the image from each [ these ] 
television cameras 70 and 72 is displayed on the monitors 4 and 5 formed in the main part 1 of equipment. 
[0029] In constituting this example as mentioned above and performing the lighting trial of a liquid crystal 
panel 1 0, it has it detected whether as the location of each probe holder 53 with which the support frame 
41 is first equipped with the television camera 70 is photoed and it projects on a monitor 4, they are 
arranged at the position. If the probe holder 53 is carrying out the location gap, location amendment will be 
individually performed by operating the manual tongue 55, respectively. And the liquid crystal panel 
positioning unit 20 is arranged in the loading section 2. 

[0030] It equips so that a liquid crystal panel 10 may be inserted in the bore 32 of the panel holder 31 in 
the liquid crystal panel positioning unit 20 in this condition, as that top substrate 1 1 turns to the upper part. 
A liquid crystal panel 10 is held by this at the condition that bearing was carried out to level difference 32a. 
[0031] Then, the ball-thread delivery means 21 is operated and the liquid crystal panel positioning unit 20 
is made to shift to the contact section 3 from the loading section 2. In this condition, a television camera 
72 is operated and the location of the liquid crystal panel 10 by which bearing is carried out to the panel 
holder 31 of the liquid crystal panel positioning unit 20 is detected. Here, since the alignment mark for 
performing that registration is usually prepared in case TAB14 is stuck, location detection can be 
performed to a liquid crystal panel 10 on the basis of this alignment mark. Moreover, when the alignment 
mark is not prepared, or when [ even if prepared ] an alignment mark cannot be photoed by relation with 
other devices, you may make it take a photograph other than an alignment mark (for example, the electrode 
of an edge location). Anyway, the image by the television camera 72 is projected on a monitor 5, the 
location is checked, the base 22 and the Y-axis theta table 23 and 25 are operated suitably, and as for the 
criteria location 53, i.e., a probe holder, a liquid crystal panel 10 performs positioning so that it may become 
a correctly connectable location. In addition, the image-processing means which used the microcomputer 
detects a location gap, and positioning of this liquid crystal panel 10 and positioning of the probe holder 53 
mentioned above can also be constituted so that positioning can be automatically performed based on this 
detecting signal. 

[0032] If the location of a liquid crystal panel 10 is adjusted, displacement will be carried out so that the 
actuated position in the lower part of a liquid crystal panel 10 may be attended from the opening 33 which 
formed the back light 34 in the panel holder 31. Four rise-and-fall shafts 44 are dropped to coincidence by 
operating a motor 50 and rotating the axis of rotation 48 in this condition. Consequently, the support frame 
41 which constitutes the contact unit 40 descends, and the probe holder 53 formed in this support frame 
41 moves in the direction of a liquid crystal panel 10. Here, since the field probe 63 has projected from the 
probe holder 53 and the contact press 54 is in contact with the upper surface of this field probe 63, the 
field probe 63 contacts a liquid crystal panel 10. And in the maximum downward location of the support 



frame 41, as shown in drawing 10 , the part which is holding the field probe 63 of the probe holder 53 is 
caudad located from the surface of a liquid crystal panel 10, thereby, the field probe 63 will be in the 
condition that elastic pad section 54a of the contact press 54 bends, and the contact 69 of the field probe 
63 will be certainly connected to the electrode 13 in the bottom substrate 12 of a liquid crystal panel 10. 
[0033] Then, while making a back light 34 turn on, by making PCB62 in the probe unit 60 energize, the all- 
points LGT of the liquid crystal panel 10 is carried out, and it inspects whether the whole liquid crystal 
display field lights up. Although this inspection can be conducted by viewing of an operator, it is also 
possible to inspect automatically by the image processing using a television camera. 
[0034] Termination of the lighting trial of a liquid crystal panel 10 performs the lighting trial of a liquid 
crystal panel 10 one by one by making an evacuation location carry out displacement of the back light 34, 
making the liquid crystal panel positioning unit 20 shift to the loading section 2 from the contact section 3, 
installing the liquid crystal panel [ finishing / panel holder 31 blank test ] 10 in ejection, installing the new 
liquid crystal panel 10 in the liquid crystal panel positioning unit 20, and performing the same actuation as 
the above-mentioned. In addition, although an operator may be made to perform the attachment and 
detachment to the panel holder 31 of a liquid crystal panel 10 manually, it can carry out automatically, for 
example using a vacuum adsorption means etc. 

[0035] To a probe unit, since two or more flexible side probes are held, as a contact press, it can 
constitute so that each [ these ] flexible side probe may be pressurized individually, thus — if it is made to 
pressurize independently — a liquid crystal panel and a liquid crystal panel positioning unit — further — a 
contact press — a size error and an attachment error — since these errors do not accumulate even if 
deformation of curvature and others etc. occurs further, a more uniform and positive press can be 
performed. 

[0036] Then, the configuration of a press means is shown in drawing 1 1 and drawing 12 below. In addition, 
in these drawings, about a member the same as that of the example mentioned above, or equal, the same 
sign is attached and the explanation is omitted. 

[0037] The probe holder 53 holding the probe unit 60 is attached in the arm 80 for a rise-and-fall drive, 
and by moving this arm 80 up and down, it is constituted so that the flexible side probe 63 may be made to 
attach and detach to a liquid crystal panel 10. Two guide rods 81 are set up by a cage and this arm 80, and 
they are equipped with the rise-and-fall block 82 possible [ rise and fall ] at these guide rods 81. Moreover, 
the ball bushing 83 is formed in the rise-and-fall block 82, and the ball thread 84 is screwed in by this ball 
bushing 83. And if a motor 86 is formed in two guide rods 81 and the support plate 85 which prepared it as 
built over between 81 and the rotation drive of the ball thread 84 is carried out by this motor 86, the rise- 
and-fall block 81 will move up and down. In addition, 87 in drawing is bearing which is prepared in an arm 80 
and supports a ball thread 84 free [ rotation ]. 

[0038] The press means 88 is formed in the rise-and-fall block 82. This press means 88 has the press 
holder 89, the slide guide 90 is formed in this press holder 89, and it is equipped with a number equivalent 
to the number of the flexible side probes 63 with which this slide guide 90 is equipped at the probe unit 60 
of contact presses 91 possible [ vertical movement ]. When the contact press 91 comes to form press 
head 91b successively in the lower limit section of main part section 91a and the level difference section 
between main part section 91a of the contact press 91 and press head 91b contacts a slide guide 90, 
specification-part 90a which regulates the minimum location of a downward stroke is formed. Furthermore, 
in order for the spring 92 as an energization means to act on the contact press 91 and to adjust the spring 
force of this spring 92, the adjusting screw 93 is screwed in by the press holder 89. A spring 93 expands 
and contracts and the energization force over the contact press 91 is adjusted by the adjusting screw 93 
being in contact with the spring receptacle 94, and ****(ing) this adjusting screw 93 suitably. And the 
energization force of the spring 92 which acts on the contact press 91 prepared can be individually 
adjusted now. [ two or more ] 

[0039] furthermore, between the back section by the side of the lower part of the press holder 89, and the 
front section of a slide guide 90 It is made to turn around press head 91b of all the contact presses 91 to 
the lower part. In case the rubber sheet 95 of one sheet which has predetermined thickness is attached 



and the contact press 91 pressurizes the flexible side probe 63 Press head 91b of this contact press 91 
does not contact the direct flexibility side probe 63, but welding pressure is transmitted through this rubber 
sheet 95. Therefore, it is constituted so that uniform welding pressure can be made to act covering the 
overall length of each contact press 91 by bending of this rubber sheet 95. 

[0040] By constituting as mentioned above, first, the probe holder 53 is operated, a position arrangement is 
performed to a liquid crystal panel 10, and alignment of each flexible side probe 63 currently held at this 
probe holder 53 is carried out to electrode group 13G of the bottom substrate 11 of a liquid crystal panel 
10. The probe holder 53 is dropped and each contact 69 prepared in each flexible side probe 63 which 
constitutes the probe unit 60 is made to contact the electrode 13 of a liquid crystal panel 10 after that. 
And the rise-and-fall block 82 established on this probe holder 53 is dropped, and the pressure welding of 
the contact 69 of each flexible side probe 63 is carried out to the electrode 13 of a liquid crystal panel 10 
with two or more contact presses 91 which constitute the press means 88. Electrical installation between 
all the contact 69 and all electrodes 13 is certainly performed by this. 

[0041] Since each contact press 91 is guided to a slide guide 90 according to an individual, respectively 
and the spring 92 is moreover acting on each contact press 91 independently, each flexible field probe 63 
will be individually pressurized by the load of a spring 92. Therefore, even if a size error, an attachment 
error, etc. are in the liquid crystal panel positioning unit 20 for conveying and positioning this liquid crystal 
panel 10 even if dispersion in thickness is in the bottom substrate 1 1 of a liquid crystal panel 10 and, these 
errors do not accumulate. Moreover, since press head 91b of the contact press 91 is a member with 
narrow width of face, it has fear of deformation, such as curvature, but since compaction of length is 
achieved by dividing the contact press 91 small, even if fear of generating of deformation deforms that it is 
few and slightly, gross errors do not arise to the part to which welding pressure acts. And since the direct 
flexibility side probe 63 is not directly pressurized with the contact press 91, but the rubber sheet 95 
intervenes in between and absorption with error is performed by bending of this rubber sheet 95, uniform 
welding pressure can be made to act on each flexible field probe 63 now, and the electrical installation of a 
contact 69 and an electrode 1 3 can be stabilized extremely. 
[0042] 

[Effect of the Invention] This invention will do so the effect of being able to make the whole liquid-crystal- 
panel surface turn on certainly etc., even if the pitch gap of the electrode in a liquid crystal panel is very 
detailed, since an electrode protrudes on nothing and a flexible field probe so that the electrode of a liquid 
crystal panel and the inner lead of TAB from which a pitch gap differs delicately, respectively may amend 
by making a flexible side probe intervene in between in case a lighting trial performs, since it constituted as 
mentioned above. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view showing the whole lighting test configuration of a liquid crystal panel. 
[Drawing 2] It is the external view showing the condition of having carried TAB in a liquid crystal panel. 
[Drawing 3] It is configuration explanatory drawing showing the configuration of a liquid crystal panel 
positioning unit and a contact unit. 

[Drawing 4] It is the X-X cross section of drawing 3 showing the configuration of a liquid crystal panel 
positioning unit. 

[Drawing 5] It is the important section external view of a probe unit. 
[Drawing 6] It is the plan of a flexible side probe. 
[Drawing 7] It is the Y-Y cross section of drawing 6 . 

[Drawing 8] Drawing 7 is the important section cross section of the flexible field probe of different 
structure. 

[Drawing 9] It is the expanded sectional view showing the relation between a probe probe holder and a 
contact press, and a liquid crystal panel. 

[Drawing 10] It is actuation explanatory drawing showing the contact condition over the liquid crystal panel 
of a probe unit. 

[Drawing 11] It is the cross section showing other examples of the press device of this invention. 
[Drawing 12] It is the Z~Z cross section of drawing 1 1 . 
[Description of Notations] 

1 Main Part of Equipment 

2 Loading Section 

3 Contact Section 

10 Liquid Crystal Panel 

1 1 Top Substrate 

12 Bottom Substrate 

13 Electrode 

20 Liquid Crystal Panel Positioning Unit 
31 Probe Holder 
40 Contact Unit 

53 Probe Holder 

54 91 Contact press 
54a Elastic pad section 

60 Probe Unit 

61 PCB * 

62 TAB 

63 63' Flexible side probe 

64 Inner Lead 

65 Outer Lead 

66 Driver IC 

67 Lead 



-^69 69^ Contact 
82 Rise-and-Fall Block 

88 Press Means 

89 Press Holder 

90 Slide Guide 
92 Spring 

95 Rubber Sheet 
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[0 0 19]$J§7U-A4 1»:ll ^D-^*;^5 

£>ftT<^£„ f l/T. dO-^P — ^;^5 3tCtt^D 
h 6 0!i»8tSft4. 

[0 0 2 0] — :/:x—y h6 Ott. 05715H7IC 
jSLfc.fc'SK:, IsJSSSI&tLT, PCB6.1&rjTAB 

-- -6 2t. ^im^MZfti-zTQ 3 t*v^^$tlV -PCB 

6 1 tTAB 6 2 t<Dffl\Z\S.7V*ci'~7)V : gM& 4tffr io 
S£ftT£i9, uCD71/^y^HS6 4taOPCB 

6 i«^p-y*;p^5 3©n*c«nisnTii*. P 

CB6.1ROTAB6 2, 71/+y^Sfi6 4lt 

£a*T#. TAB6 2H-f>t'J-H6 5aari7W 
'J - h* 6 5 b tf»)JSn. h* A* I C 6 6 £»ttT& 
Sfc-OT. 7"?i"J-K6 5bttPCB6 1i:SaSn 
-f>:MJ — F6 5 a »jt»**/t*JH 0 fCfiS 
ISft50Ttta<. Bl^tt®yP-^6 3^^-bTjg . 
■ I/WH Ot^iSnS. 20 

[o o 2 l ] i5J^14p5:/p-:/6 3tt, 7i/+->^ft 

*fU. £©S1R6 3 alCtt, TAB6 2 tfetf >:^ 
U - K 6 5 a ©mtl^©ifif§^ U - F 6 7 © 
— >jW&Jj£SftT, ^©— SasfiiJttACF 6 8 Sr^L 
TTAB 6 2 tliOWt 5tl. , IOAC F 6 8 C ±5 
t, TAB6 20-f>t'J-F6 5aJ4Blittl7'D- 
7*63©ftU-H6 7t*a«fc»aSnTV»4. * 
&, Bl^ttB^P-^e 3©#'J-F6 KDH&tmz 

(0BC:}3HTtt2® ©8L&6 9 75^0tttt£ftTl^ 
-5. £©jg,£6 9tt, 3Jjfttt^7 r D-^6 3 0U-H6 

>J — = F 6 7 S»ttfcffii:eS*t«0® 

fcg&UJ-T t*J*.tt*^ ^U© 3 7 \Z&* y * 

[0 0 2 2] BSfcjSLfc.kSfc:. ^Ilttiyn 
-7"6 3' tLT, St6 3a' KRttfc'J— F 6 7 ' 

^£$,£6 9' trS££<bT?*5. IIT. £©&£ 
6 9' H, TABS««^JH:ACF^l/TK0# 

W»ttii^D-^'6 3' JC*V»Ttt, ffi#*©SB«fca 

writi-ainaeT-e-aiJ^^csaiUTfeo, c©k 
6 9' 3ftt»^snfc«»cr4. c©M6 9' 

-5c 50 



[0 0 2 3] ILT. TAB 6 2 £jKfi/"**;H 0 <htt 
fl!ffi#£ft3l?lJ©IS:PgT-tt> TAB6 2©-f>t'J-H 
6 5 aCfcTry^lWIHtiKJi^in OKSttSTStR 1 
2 Lfc*H 1 3 CO fcf y fMHtttH-tttft < , 

Wmz-ftlT^Z. fct, 0 7©$fi£©fc©T-&n> 

0 8©#tfijc©fc©T-&ft, Br^tts^p-^6 3 £fctt 
6 3' (EtT. iinssttftf s»£irttiB:/D--:/6 
3<hi^5) icPJBjcbfcU — K6 7ttjftR«&*>©Ttt£ 
<; "TAB 6 2-tClA 9 tttt ?>n^>{aiJT«r"::-CDTA B"6~ 
2 1CACF6 SS^LTRSOttttfclSfc, TAB62H 
©-f>t'J-H6 5 atg^lcaSllSftatyfWIli 

;n 0©^@i sot^WJIKfcttJSTSlfv^lBJIHfc 

■r*. B7 , d-7"6 3©«u6£UTtt, 

JC-rtldta&STAB 6 2©-f>:HJ-F6 5atiftM 
*JH 0 0111 3 t©IH©lf2/^MIH*»iE-rafc«> 
©fc©T&3. JlOty^-iWHKiDMjEtt, S^WtCffo 

[0 0 2 4] £7c. M^P— Zf6 3©fc5— 0©1Sig£ 

P— ^6 3 C8,S6 9#l8:tf £ft-5©tt. uOIT'P- 
7*6 3 &m§k/\*)V 1 0 ©TStS 1 2 ©±fr 5ffl/Wt 
7cB#K, ttffil 3\zmm\Z]&ffi,21!r2>fz.tt><Db<DT'& 

*. &r>T, m&6 9iz*o)BVimm*M&i&mz& 

Lfrt>. 1 #©'J — F 6 7 Ko£ HHTtt 

(|g£&3e #U— F6 7fcBW*&fta&j£6 9© 

-3>i?t/ MSfcfcttSWii 3 <h'J-F6 7 t<D 
fift K) & 5 SBfi©ft £ K MS S ft* ' 3 6 fc ffi :/ P - 
76 3 ©Kit n U AoiI«l:n>j'i7 
F^&£*£&^«k?KTSc:<i£#Ji-ffttt\ 
F6 7Kr3V»T2fi8flE©SSj&6 9 ffiP^I"* 
.^*6 9tttee<&-ff>-&Tigtt-5^« i fo»SL^„ 

[0 0 2 5] yp-^*:^y5 3tt. ai±©«fiS;$:%-r 
4 7*D-7*az7 h6 O^ifKpIfilK^-^K-r**)© 
TabO. 0 2i:il/fc±7l:, M/WH OfflTIS 

1 2 trtt, -to 3 mmzm^c(Dmmm 1 3 G**»«*ft 

TV»5fe©C*r5TB, 7"D-7**^5 3«X»7l/ 
-A4 l©-€-ftlC»«-rs*iZZt-€-tl-efta3tL»:«» 
^ClStt^ftT, cn&#7*n-7"*^5 3KHf n^f 
nift©PCB6 1i, :n?)&PCB 6 1 (C€-5a©« 
&3H 3G©t©TAB 6 2SW7'P-7'6 3j5«S* 

$ns. 4ja('*ss 1 3 GtfMi$2nT\,*z>m 

^ttt, 7°D-7**J^5 3 fc4jatC|gttT*3<o * 
[0 0 2 6] &^©7'n-7"Wl'y5 3H 0 9fc^L 
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9 

feist. m-fu-zr& 3©tfini«s±TA»6a[«frs 

X\ §^0-^*^5 3(1 -$MyV—i±4 1 tCfcfL 

£fr o «t 5 Ct" -5 £ i S o 
[0 0 2 7] Sfc. 3^^^1/7 5 411 ^"P-y 

3*1TH*. £©#14/^ FSB 5 4 aaya-y*;^ 
5 3^^fflt5fflyn-y6 3K'a«bTV»*. Mb 
T, u©f ffiAy H 5 4 a 1:^51^-^6 3 OSi 
4>&< 3CB&J&6 9 S^tlfe 

©T?S-2>. 

[0 0 2 8 ] £ 0 1 lC4ol^T\ 1 Q\t%7u — Z? 

K*)l> 1 0 ©&*&tiiffl ©7" ^^y'Cfo K> , fH: 
■5. Cn^&fl'f*/? 7 0, 7 2^SOi« 

«g@#&i tr^tt/t^^^, 5 \zm.7si-£nz>£viz 
[0029] ^aswttKiojc-s'c^iriEsnafecT 

tfrUk'*^7 7 0K«kOXi#7L'— A4 1 tci£«$ 
ntU5§yn-^*;^5 3©firB£i§I£LT. t- 
^4fci*UtH-r«J:3tLT. -tn^^Rlf^OfeBtgSg 
3nTV>*J&»5J&»&<fttiJStt*. ^p— ^;i/^5 3«» 

.ft/WHS***:*-? h 2 0 £j§ttg&2 CEIbT* 
<„ 

[0 0 3 0] ^©ttlT, «cSA*;i' 1 0 £^©±S« 
h 2 0 \Z&»Z>A*)V-fc)V$r3 1 ©jg?L3 2 tCtRfe&tf 

3 2a icXSSnfcttJBKfiHSSns. 
[0 0 3 1 ] #-;Wai;2l0#a2 l *<feWiis 

-&T« atfl/^^-JHSSttft^ny h 2 0 ^jS*^2^e, 

a>**h»3fc#fT«Sii-4. £©ttSrc\ fi/t'A> 

7 7 2 ^^i&$-&T. mgirt*)\&m9:l&3.— y h 2 0 

©a^m^i^s n:^snt^5ia/u;n o© 
», TAB 1 4*a6t)Wt4IRC ^©fea^-tt^fT-s 



(6) 

10 

KLTfc&l^. t%>»n. t-UM*)*?? 2\Z<i:2>m®i 

- 2 , YWj^^;U2 31S.rjC6»^-^2 5 Sril^Kl^- - " 
io ire, ttil/t*;n 0 Ofi&mVLW, BPffu-ttfr? 
5 3*«iEfltt»«lTff*fi11ta:*«t5Kffi«IHi6SfT 

■:/n— 7*JI^5 3©ffi«H8Ett. •7'T^pn>tri- 

©«ffi«#Kfir*ir»T.i»«Kffi«W8*fT A* «k 5 \z 

[0032] HEnr^n offlfiwai^nst, a* 

y.^-r t- 3 4£a**;Uj|nJI^3 1 XzM&LXstzMU 3 3 
a>Si£j|A-*;n o©T&K£tt£f£»tt«£lgtrJ:-5 

HItett4 S^leieSlt^ClitCj;?), 4#©#WBMtf4 4 

0*m&L-fZ>3i&7V— A 4 1^TP¥LT, ^©^J#7 
1/-A4 lKKttfcyn — ^*^5 3#«*li/ , ?*;H 

OCDjj&UZ&m-fZ. ZZ\X\ 

ttsyn— ^6 3*^tBUT*3 0. £©ffi:7°P-:/6 3 
©±BlCttrJ>^:7 h:/l/X5 4)5«SSLTU50T% 

S«f7U— A4 l©»TP*flC«K*^Ttt. 

30 Lfei^fC. — 7-fc)l¥5 3 0fflyn- 76 3 

—)v h iTt^Sffe«ay^;i' 1 o ©«B<t o t^k 

5 4©»tt/^«; K«5 4 a^»tl««ta0. ffi^P- 
•/6 3©tt&6 9tt*fi/t*;H 0©T*1S1 2tC*5tt 

sin 3fc*lik:*iRan*. 

[0 0 3 3] ^^T> n-ylv-i h3 4$M^tl>t 
yp — -f3-—y h6 0tC4ott^PCB6 2 Id®* 

[0034] ««/^*;n oojS*r»t»*«»T-r*t, 

nvZv-i V 3 4*3iitt*iBK3Cfi[*ia:. Mtfl/t^JHi 
ggtfe3.->y h 2 0 2:3 haB3*»e.««B8 2 IC» 

o £ixo aiL. rrfc^f&aA-^;u i o sia/^Mi 
so 5„ si5> M^*;n oo/i*;i/*;^3 l^'oti 
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[0 0 3 5] ^D-^az? Hfctt. «Sc©i>I«M*ffi:/ 

5 «t -5 cf * i . «ft^*;^tta/x*;HfcBft»3.- 
y k a 6ictta >^ b-Jisxizimmm^. 

5 l/fclr>©T, iHft^U^ 

tO 0 3 6] f^T. l&tfBl 2£.Z?lsZ 

[0 0 3 7] yn-^rL- y h6 O^^SfT^T'p--/ 

tM/^s 3 \ig-mmw)m<DT—2±8 oizmomizn 

T. U07-A8 0*±T«I$-a-^Ci:(C<toT, ffiffi 
0 C5l^ttffi7 p n--/6 3£&&i$lt-5<J;-5l;: 

hp 5/ H8 i*«a:i9:anT*o, ufte.®^ Hay h 

8 ll;#K^ny^8 2##»nJflBfc£*3nTV>S. 
Sfc. #S^D y ^ 8 2 fctttf— 8 3 

^nx&o, £©#— Va8 3tc#— ;wai;8 4 

d*J!8Jf£ft-0>5. 2#©#-f Hay H8 1, 

8 6£|gttT, dCDt— 37 8 6fc«fc9#— )Vi3.C 8 4£ 
SoWS. fcfi. H+8 7tt7— A8 okiatten, 
[0 0 3 8] W0 7i?8 2K^l/7fa8 8 

^ntus. co^i-v^as 8»i, ykx*;uys9 

^tL. CCD^l/X*;^8 9Ctt^7-f H 9 0 

^tStt^nT&O. £©Xy-f H#-f H 9 0 tc^a— :/ 

a-y K6 oKSJttsnT^s^ratta^a— -^6 3© 

mzm%~tz>%.(D^>$>? b-/ux9 iifl±TWi*imiz 

a(DT^iC7 P UX'\y H9 1 b^liLT^fcOT 
Xy-f H#-f H 9 0 hZfUT* 9 1 CD 

#ftS5 9 1 a t^UX^y F 9 1 b £©IKI©»gttrt**S 
tgrS'tfCioT. TP$X bu-<!7(DTmZWZ®.ffl 
t4«*l{(9 0aA«»dESnTU4. 

c©tffa9 2©f*ta*s»iarr«fc«)t:, tvx 

*;u^*8 9tc«^stai;9 3«jf$nti)5. isgia 

D9 3ttfc»aStt9 4 £S&LT*5D, H©ilSEfci;9 
3*afi«|3|T*^4:K«tO. H»a9 3*«fcHtLT, 3 



(7) 

12 

&9 2<Dtf»#&ffl»JWfcWfiT#3J:-5CfcoT^ 

s. 

[0039] set, tvx^i^s gor^ffljoffiB 

SStX^-f H#-f H9 0©fl9ffi«£©|RIK:a, £T©n 
>^^7 HyUT.9 lO^U^y H9 1 bSrTWfcHI?) 
^tiJco^LT, 0fffiOJ?**WT<5 l&©a'A~>-h 
9 5?5«®Of>t^^tlT*3t3, =l>^^ h7VX9 1 ^nj 
jgtt®:/a-76 3&flnffiT*IBH;:tt. £©n>^h 
A7 9l»^^/H-9-l b^jtgBi^ttffi^a- 
io :/6 3 fcMSj&f -5 ©"?«:&<, £©a*A->- h 9 .5 Sr^ 
LTJnffi**ie»3nSJ:5f3i4oT^a. Sot, d 
CDrfAv-h9 5©ja*t«t0ft3>^^ h^^9 1 

[0 0 4 0] H±ffl±5C*riEt5ii:l:J:r>T, $ 
■f. yn-^;^5 3^i$-&T, liWio 

3 ic^Jf $tiT^S#^ttBya-y 6 3 SSta/s* 

;n owTStsi i <Dmmm 1 3 G\zn^tr^^ 

20 hS-fr.S. -^©^c, yn-^j|/^5 3 £T|S$£^ 
T, -/n-^ar y h 6 0 £«f&T£&'5Iigtt®7 P a- 
^6 3 6 9 ^M/t^;i/ 1 0 ©*ffi 1 3 

izmmz-sz). -^lt, ;oya-^*;^5 3±ta 

ttfcJW£:/ay£8 2*T»a-&T, :7VX3M§:8 8£ 
MtliIS:ffl3>5'^ ^1/^9 1 Ci-3T, &vim 

14ffi:/a-:/6 3©J&&6 9£rj&HA*;H 0 ©*ffi 1 
3trSE«S-B:-2)o ^tXlCioT, 4TfflM6 9tiT 

[0 0 4 1] 9 1 «, Xy-f F#-f 

so H9 O^^n^tifBSUtc^f-r H$n^J;5tC/^-DT*5' 
D> Vfrh^n^nomy?? YrfVT. 9 i c«fflittc 

k«a9 2^fflUTV^^6, #"5J^14Mya — ^6 3 
««fe9 2 ©#BlCfc 0<BS'jW(CjPEE$n-5 iiCft 
S. S£oT, ttft/^^H OOTSffil lKJ»*Otf6 

S7J{4B**-r-5fe«)©S£SA°^-;MiS^fen.-y h 2 
©yUXAy H9 1 b«*g©Kt^**T*&-g> 

io so#©^^©*3^-n^$)S^\ 3>^^ hyi/X9 i 
* /h ^ < #9JT -5 d <h \z «t 0 fi $ ©Mffi^m e> n -5 ^ 
e>> ^^©%^©43^n7)^^<. *fcffli^k:*»ufc 

ya-^G 3*it«liPffi-r*OTtt^:<, Hta*A->- 
N9 5i^ftLTWA^. C©a*A->-H9 5©^ 

c<fco^a©©jR^fTton-5*^, i§— &inffi;*j£3-* 

©"5I^ttffi^a--r6 3HfPffl$1±-5C<i:^-e^S«t5 

50 
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IS 

[0 0 4 2] 

*ra**fr 3 irk, ^nen e y ^MiH#«0KSfc* 

H./N° *)l<Dm.U £ T A B (D-f U - K b. £ W (tWti 

6 , & A li/t *;nc is W * *® co t? WR **S«6 

[12] *ft/^;HCTAB*»*U3t«J8**-rn« 

0T&&. 

[0 3] *a^*;K4«ft«)3.-y vmSuy^i? Ya. 
[04] Ri/^Miftfta-y Kn»jJ4a?tB3 

[as] ^p-^i-y hosaw«iai?**. 

[06] itfjattffi:/n-:/©¥ffiBITa*. 
[07] 0 6©Y-Y$r®0T&-5. 

[0 8] 07 tttaa:s«ijfi©^raittffi^ , n— yoga 

[09] yp-'/^n-^ys^>i'i/hyi/7 
t*a/ x * <h © Hffi £ ^-TK^clff ffi 0 T * * o 
[010] zfu—-7a.=.yb<D&8irt*)l>\z1i?r*3> 

[011] #f£W©:/l/;*««©te©W£3S-f»rM0T 

[012] 01 1 <DZ- Zgrffi0T*&-5. 
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1 

2 jgiRgB 

3 n>^i7ha5 
l o Wtih^*)l< 



1 1 

1 2 

1 3 

2 0 

3 1 

4 0 

5 3 
5 4, 

5 4a 

6 0 
6 1 
6 2 
6 3, 
6 4 
6 5 
6 6 
6 7 
6 9, 
8 2 
8 8 

8 9 

9 0 
9 2 
9 5 



9 1 n>^^7 VfVT, 

PCB 
TAB 

6 3' Rjfilttffi^D-:/ 
-f U - H 

Kv-f/tl C 
•J-F 
6 9' 

tfta 

rfA->-h 
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[0 4] 
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[010] 



[011] 




[012] 
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